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Cambridge Positioning Systems Ltd
13 Station Road Cambridge CB1 2JB UK

Tel: +44 (0)1223 312856
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'APR 14 1997
h::d(;\';{i Communications Commission

OffiCii of Secretary

6th March 1997

Peter Wolfe Esq
Policy division
Wireless Telecommunications Bureau
Federal Committees Commission
Washington DC

Dear Sir

Location of E911 Calls using the Mobile Telephone Network

I have read the FCC document (July 26th 1996, No 94-102) describing the future
requirements for E9ll emergency calls. Of particular interest is the need to locate
calls to within 125 metres for 67% of the time.

Cambridge Positioning Systems (CPS) has developed a location technology capable
of finding position to within 75 metres using the GSM networks at 900 MHz. Some
press clippings are attached describing the technique.

I would be grateful if you could bring the method to the notice of interested parties
within the FCC, and other companies, since we intend to introduce it as a worldwide
standard to be implemented on every digital handset. If you would like further
information please contact me.

Yours sincerely,

Duncan Stewart

Encl: Press clippings and CURSOR document

No. of Copies r€c'd
Ust A8CDE



Cambridge Positioning Systems ltd
13 Station Road Cambridge CB1 2JB VK

Tel: +44 (0)1223 312856
Fax: +44 (0)1223 365704

These notes provide a general perspective of the GSM-CURSOR location system and
the market opportunity. They do not claim to be accurate or constitute an offer to
participate in any commercial or development activity.

DRAFT
POSITION LOCATION USING THE GSM DIGITAL

TELEPHONE NETWORK (GSM-CURSOR)

1. Cambridge Positioning Systems Ltd (CPS), is an innovative company based in
Cambridge with patented technology.

2. CPS is developing a commercial personal location system (GSM-CURSOR)
based upon the conventional digital telephone handset (GSM). Performance
tests are underway in Cambridge. It offers an initial potential market of £225
million with 200 million subscribers by 2000.

3. Tests with prototype equipment have demonstrated accuracies of 70 metres in
urban areas in Cambridge and improvements to below 50 metres are expected.

4. GSM-CURSOR measures time differences between signals from GSM
transmitters at the handset and at a fixed "base station".

5. The position of the handset is calculated when requested by the user by a
central processor (CURSOR Position Processor, CPP) and the position sent
back to the handset over the GSM link. Alternatively, if the user makes an
emergency call (999, 911, etc) the position is calculated by the CPP and sent
automatically to the emergency services. If the user so wishes, the location of
the handset can also be determined remotely, e.g., by a manager to locate his
sales representative.

6. The GSM CURSOR location system can also be used to interrogate local
databases (SPDs) to obtain locality-specific information, e.g., nearest hospital,
tourist attractions etc.

7. GSM CURSOR provides detailed map information showing the names of
streets and giving directions to places of interest including tourist sites and
postal code addresses. (see Figure 1)



8. The GSM CURSOR infrastructure, a local Service Provider Database (SPD)
and CURSOR Position Processor (CPP), will be provided and maintained by
CPS.

9. Handsets

All GSM mobile phone handsets will in future contain CURSOR functions
which will be enabled for subscribers on an annual basis. No hardware
changes are needed, only small modifications to the firmware. Future designs
of handset will allow the position to be calculated internally and open up
further market opportunities.

10. CharginglPricing Policy

CPS will reach agreement with existing GSM suppliers in conjunction with
network operators, service providers etc. CPS does not intend to compete with
existing suppliers of mobile telephones and services.

11. Commercial Agreements

CPS intends to enter into commercial agreements to exploit GSM CURSOR
throughout the world.

12. BenefitslRisks ofGSM CURSOR to CPS, the customers, and the suppliers

(a) Customers

1. Benefit to the public
Emergency calls transmit location to the emergency services and are free.
Acces's to maps, directions and other database services which are position
related.
Access to operator assistance when required in the local area.
Caller's position cannot be traced unless permission is given.

2. Benefit to Corporate Customer
Ability to locate individuals and goods.
Access to maps, directions and other database services which are position
related.
Access to operator assistance when required in local area.

3. Benefit to Emergency Services
More efficient operation of 999 and 911 calls by locating position of caller
Location of emergency personnel increasing safety and response times.
No additional cost to the emergency service



(b) Suppliers

1. Benefit to network operator
Additional airtime revenue including premium rate services
Minor additional cost to operator in providing BTS position and frequency
infonnation for CPP.

2. Benefit to handset manufacturer
Premium charge on sale price
Minimal cost introduced by finnware changes

3. Benefit to service provider
Connection fee
Share of airtime revenue
Small additional cost to enable handset and subscriber agreement

4. Benefit to CPS
Margin on handset
Margin on airtime revenue
Revenue from Use of database and operator assistance
Income from annual subscription
Advertising revenue from handset displays

The only significant risk is the provision of the infrastructure by CPS

13. Market

All GSM handsets are capable of becoming CURSOR enabled. The USA
FCC Draft Regulations (IS136) calling for mobile telephones to provide a
geographical position of 125 metres will be a driving force to market. The
Home Office and UK police forces have expressed keen interest in this
facility. There are currently approximately 30 million GSM 'phones
worldwide and the number of subscribers forecast to reach 200 million in the
year 2000.

A market survey (November 1996) by CPS has shown :

(a) that 80% of women would prefer to buy a GSM 'phone with CURSOR
functions because of the security features included for emergency calls;

(b) 76% of those interviewed would use the telephone to obtain directions
to a destination;

(c) 63% would be willing to pay for the service.

The survey has fonned the basis of the CPS pricing strategy.



The major European GSM phone subscribers are;

Major countries Number ofGSM % of population
subscribers at 31/7/96*

Finland 655,000 12.9
France 1,556,200 2.7
Germany 4,306,300 5.3
Italy 1,213,333 2.1
Netherlands 510,000 3.3
Spain 498,400 1.3
Sweden 1,353,100 15.4
United Kingdom 2,374,400 4.1

* Includes GSM 900 and DeS 1800 (01 GSM and 02 GSM Gennany and F2 and Itineris GSM France)
Source: Mobile Communications International No 3 Nov 1996

14. Competition

The other location systems, i.e., GPS, Low Earth Orbiting Satellite (LEOs)
and alternative GSM location methods, all suffer from a combination of low
accuracy performance in urban areas or additional cost when compared for use
in locating hand held mobile 'phones (see table attached).

15. Revenue Forecast

Country 1998 1999 2000 2001 2002
UK
Europe
RoW
Totals

16. Technical
To be transmitted only after completion ofNDA

17. Future Developments

17.1 Vehicle pricing for city centres to relieve congestion and pollution

17.2 Location of stolen vehicles and tracking of high value loa4s.

Further information please call;

Duncan Stewart.
Tel +44 (0) 1223 312856
Fax +44 (0) 1223 365704 cps/doc/O 115nec



COMPETITIVE TECHNOLOGIES TO GSM-CURSOR

Cambndge POSlt10nmg Systems Limited, 13 Station Road, Cambridge, CBI 2JB, UK. Tel. +44(0)1223 312856 Fax +44(0) 1223365704

Type Advantages Disadvantages
GPS Established Technology I Communications link required to base

Widely available 2 High power consumption
Moderate accuracy 3 Time delay to first fix in new .

locations
4 Poor perfonnance in urban canyons
5 DGPS services to provide higher

accuracy available at a price
Low Earth Orbit Will be operational 1 Poor accuracy
Satellite (Iridium etc) worldwide 2 Not yet available

3 Untested technology
Other GSM Systems
(a) Synchronised Benefit to network operator 1 Poor accuracy

Beacons owning BTS 2 Cost penalty for synchronisation
3 Finnware changes needed to handset

(b) Signal strength Already demonstrated 1 Poor accuracy
method 2 Disbanded by major manufacturer

(c) Cell Already in operation for Very poor accuracy (unless BTS's are close
identification emergency services together)

(d) Spatial Division Few if any Need to install dedicated direction finding
Multiple Access antennas in all BTS's. Very costly.
(SDMA) antennas Accuracy poor.
(Direction of
receiver signal)

(e) Phase measure- Good penetration in urban Expense of additional frequency
ment (using environments infrastructure
supplementary High accuracy
MW frequency)

(1) Observed Time Few changes needed to Major measurement errors caused by
Difference infrastructure/handset detection error and line-of-sight error

The majority of radio based systems are for local areas and do not
Wireless Systems compete with GSM-Cursor

DataTraklLoran/Omega Already operational 1 Poor accuracy
2 Communications link required to base

GSM-CURSOR Higher accuracy than other Product development required
comparable GSM systems Provision of infrastructure
Preliminary tests completed
demonstrating 70 metres
accuracy. Minor changes
needed to handset. No
additional comms link
required for transmitting
position. Low power
consumption.

..
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Phone'Newsdesk:· (01223j. 43.44. 55 ."
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. Getting In touch •••
, the GSM Cursor

technology. Invented
by Cambridge
scientist Dr Peter
Duffett-Smith. Is aet
to have. huge
Impact.

:~:;f':}~~;:~~~::
:·?·~·r.!~(~:;:.;"

Itallonl along wilh a new nelwork of
sman bale Illallonl acron the counlry
and a simple reprolrammlnl or Ihe
mobile phones Ihemselves.

Cambridge Posillonlni Syslems has
been let ul' bylhe univerilly 10 exploit
GSM Cursor, wllh Ihe help of Sclenllfic
Generics.
• Solving a modern dilemma - See
Page 8.

Invenlor, ,aid: "The l«,chnololY I, .,ery .
,trallhlrorward -It''lolnl to have a .
hUle Imract."

ClImbrld,e crime prevenllon orocer .
Pc Itob MIIII ..Id: "It ,oundl excellenl
and Ihe polenllall, enormous."

Alan Mclnne" slaU orncer 10 Tonr
Lake chairman or Ihe A..ocIallon 0
Chlel Police Orncen' tracklnllroup,
,aid luch de.,lcea were "like an ..;~..
Inrormant rlnllnl up and telllnl you '. .:i
you'll nnd the properly at around a ;, .... ,)
certain locallon."

Howe.,er, he ,aid thl, would be
rellricted by the expenle or police
mnnhoun rollowlnl up such leads•

. :: : William Osirom, head or corporate ' .
..Ualn with Collnel, said: "ThIs Ilrart or .

. the Inrormatlon revolution - wllh
appliCAllons like Ihal, you're really . . .
Ilarllnl to change people',lIves."

Peler Sanders, Cursor I'rolect
manaler wllb Hatslon-based tcchnology
consullanls Sclenlinc Generics, laid:
HCurlor's polenllalls sllnlfiCllnlly
grenler Iban luch modern luccess slorles
as Jonlca- these are excltlnilimes."

Cursor will use Ibe exlsllng relay

Mobile phones
" ....

help. fight cr~me"

'.

....
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• CAMBRIDGE: Ingenious research
in a Cambridge laboratory could'
turn the mobile phone into a

, '. . maior wenpon against crime - as
.:- :' f .well as making it much harder for
!.;...., people to get lost. . .
".:;~ Research which Iluled lire as a way of
..J:. ellplorlng dlslanllalades, Is now being

.'";~~!'I haUed al • breaklhrough wlllc~could
.i{~; become an Imporlant moneyspmner ror
::!.. ' Cambrfdle Unlverllty. . .
~·!:i I Nelollallons are already In progress
...X' 1 wllh a number or major companies who

, ; ~ are Inleresled In laking up lhe ,
. . ~ lechnololY, known as OSM Cursor;. .
....; which leis mobile phones "know" where
'. ! they are to wilhln SO melrel (5.5 yards).
. .• A user could Ilml"Y dial a number to

be given easy dlrecllons 10 Ihe neRresl
reslaurant or summon Ihe emer~ency

" , services -. even when on unranull.,
ground.

· . , A mOdified version could be filled
· .: . Inside can or ellpenslve bclonglngs 10';':" ! enable Ihem to be Iracked If Ihey were
". . slolen.

Dr Peler DUrrell,Smllh, Cursor'l.

" .
• r"-, ,
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cientist designs~system which canfind' G$lV(hands~ts·
'Jut using GPS; Ericsson ,spokesman gives it thumbs up

"

i··
I'";

iO :

Joslfovska

~IDGE University
r has designed a
lich allows a GSM
)osition to be calcu­
lout requiring the
:lobal Positioning
IPS).
er Duffett-Smith,
by his radio-astron­
.s, has designed a
n which calculates

• 0 •

et s pOSItion to an
If 50m. The technol­
ied on interferome­
: the positioning of
:t is deternlined

. through a multiplicity of read-·
ings taken (rom various points.

The"oability to locate hand­
sets will enable numerous
additional GSM services to be
added. For example, it would
enable ef11ergency services to
locate broken down cars or
accidents, allow personal navi­
gation, and even the' locating
of a stolen phone or car. .

Duffett-Smith believes the
technology, dubbed Cursor,
could be adopted as early as
tills year and is currently in
discussion with major handset
and basestation manufacmrcrs.

uThere is a need for a

to • •

.'sYstem like that [location/nav­
igation] and there is definitely

. ~frharket fO't itt~ said one Eric-'
sson spokestita&
. The main aj'(Jtoach to com­

bine 10catiotilJ1avigation tech­
nology with GSM is GPS.
"GPS is the Rolls-Royce of
technology,» said Richard Pry
from the Technology Partner­
ship. "The GPS infrastructure
is already there. The problem
with Cursor is people need to
put the infrastructure in and it
has to be low cost."

But GPS has four disadvan­
tages when compared with
Cursor: it is expensive to fit

into handsets, with a current ... :
itell.racy of t OOm it is not
~~~\101'ate tnoui?h~}or urban"

'C!rN'donments, it IS power­
hungry and it takes a while to
position itself as it· consults
geostationary satellites.

o With Cursor, the only mod­
ification needed in the handset
is a software one.

Cambridge Positioning Sys­
tems, with Duffett-Smith as its .
technical director, has been set
up to exploit the teclmologrts .
co~mercial potential. In addi­
tion to Cursor, several other
similar technologies are cur­
rently under development.

. .... ",

Electronics Wecldy 10 January 1997
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ITS World - JanuarylFebruary 1997

c.uaJaao positioaaizlg
I enjoyed your very interesting
article in the NovemberlDecember
1996 issue ofITS World ("Wlre1ess
Technologies: DSRC, Cellular,
and GPS," p. 21) and the limitations
you highlighted of the technol­
ogies: GPS needs external commu­
mations, DSRC needs roadside
re2ders, and cellular telephone
systems need external positioning
technology.

The Federal Communications
Commission regulations that
require mobile "phone position
leation to within 125 meterS for
63 percent of the time for 911 calls"
is now obtainable with the GSM
cellular netWork. We have under­
taken tests in Cambridge, United
Kingdom, using simple GSM
90o-MHz handsetS and obtained
accnn.c:ies of 70 meters in an urban
environment within the specified
time. We evaluated anomer demon­
stntion system in December to
provide better accuracy, theoreti­
cally less than 10 meters. Although
all our work has so &.r concentrated
on 900 MHz, we believe it will work
as we1l·on 1800 and 1900 MHz. In
addition, our system will provide
the leation of a handset at a base
Station, at the handset, or both. It
will therefOre have wider applia­
tions in ITS than 911 emer~enc:ies.

Dunc::m Stewvt
CzmbriJgr Positioning Symmr

Ctrmbridgt, United Kingtkm
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Let your fingers
'cut the walking

Alan Cane on a system whi;ch can provide mobile
. phone users with positioning information

"

.i Cambridp University, posit1ou., t1SIDc radio sicuaIs
scientists have developed and time data tram up to a
a way of usine mobUe dOZeD ditfermt G8M base .

phonl!S to determine a caller's staUous.
reocraphical position. The The advantace of the CUrsor
teclmolol1. accmate to 50 system Is that Uttle has to be
metres, could proTt chealJer modJfied ID the handset allart
than e:dstIDc satellite-based tram some software. The CUrsor
systems and otren mobile stat10Ds an small and, as they
phone manutactunrs and have no transmission
network operators a new capabillUes, comparatively
avenue for addmc Talue to their cheap.

.. services. This compares with
A small CCII:q)8I1y. Cambrtdp COIl'ftDUoaal sateWte-based

Postt1oDlDC Systems, has been cIobal posttloDb1c systems .
set lIP to uplott the teclu:10101Y. which cost about !ISO in their
It 15 taIldnc to handset simplest form.

: I' manutactarers aDd mobUe .' Satellite systems, aJread7
network opfttors In the me .. '). Widely used by land. sea md air

I and abroad with a Tiew to , .:.~ .;. c:ntt, depend OIl timed sicuaIs '
" market1Dc the system. . .::... tram satelliteS ID a . ,:. '. '.'

Called CUrsor. the teclmolOlY . postat1ouary orbit abo.... the '
was d1scovered by the " earth's surface. Experts warn,
Cambridp radiCHStrollomer " howner, that the cheaper
Peter DatfeU-Sm1th In the vers1aDs an only accarate to
coarse of his resarch OIl distant lOOm or so. Greater acczracy
p1ax1es. It has been developed req1dns man eqa111ment.
by the 'lID1verstty In coujlmct1on Datrett-Sm1th sees a bt&'

. i with Sc:1eDt!ftc Generics, a local marbt amcmc mObile phone '
coasaItancy. Gcer1cs.
Du1fett-Smith Is now tec1m1cal
d1rector of CPS In addltloll to
his dut1es.as a tmtrers1ty
lectunr.

The principle of the SJStem Is
simple. The me Is covered with
a network of seYVal thousand
mobUe phone base statioDS
operatIDC 011 the European
dlcItal staadard G8M (Global
System tor Mobile Telephony).
GSM base stations cout1Dually
traDSm1t COIlversatiODS ID the
(orm of radio sipals. These
sicnaIs an received by~
handsets which COllvert them
back Into speech.

Datfett-Smith's scheme
envlsaps a secoad countrywide
network of a few hundred
Cursor staUous able to receive
but not .send GSM
t:rmsm1ssious.

The system Is able to
recoCDfse when the same part of
a radio sicnal amves at a
Cursor statiOll aDd at a mobUe
phone. The time dlfference

users who would be prepared to
pay a premiam to be able to dial
up part:l.Ctl1ar kinds of

'Information.
'"The averap person does not

want to know where he or she
is. He wants to Imow when his
hotel is, or how far he Is
tram the nearest pfz:zer1a,. he
points out. The emerpncy

. sen1Cl!lS coald also be bie
customers. ,

Peter Sanders, product
manapr for Cunor tec!moiOlY
with Sc!entl"c GeDer1c:s,
believes the teelmololY will
come IDto its 0Wll wlth the net
pneratlon of mobile phones
with sc:nas larp IDOUIh to
dJsplay1llalJS OIl wIW:h the '
postt1oD of the user could he
pinllofDted. . . "

CPS has a workmr model of
the system. but no COD1racts.
CUrsor wiD. work with my kind
of radio stpa!- GSM. the pes
Sllectrum used by Oral" and

,aue-Z-one aDd even commerc1a1
broadcasts..

,
, ,

I

f



Dally Mall, Saturday, January ", 1997 - +

:ThemobilephonethElt:,puts you in· your pla<
- - -

'.'

-MOBILE phone users may
.never be lost or hungry sgaln
, thanks to a Brlt.lsh InvenUon
,.,hleh can pinpoint their exact
Ibeatlon.
All t.hey wtll have to do Is dial a

. '- I -cent.ra1 computer which wID then
. display a simple map on their
phone showing where they are •••

, and could direct them to the
nearest (ast tood outlet or petrol
St.at.lolL PoUce ~ave welcomed

, ,. =-

-----..~"'_ ...~_..., .... -.,

-the device, which wUl enable
them to trace stolen cal'll ftUed

. with It to within 60 metres. .
Cambridge Unlvel'llity physlclat"
Dr Peter Durret~Smlth
developed the OSM Cul'llor
system while working at Llle
MuUard Radio AsLronomy
Observatory.
He discovered that a mobile
phone can be located using
simple mathematics and the

.poslUon orre.., muts.·
Cursor can be programmed Into .
dlBltal mobile phones and Dr .
Duffett-SmlLh claimed Lhat using.
n would be IIlmple and cost as
ULtIe ulOp a calL
~D"dtal phones wiD gradu8lJ,y· ;
replace analosue ones and
eventuallY we expect OUnor to
be In everyone's mobUe: he said. ~
"The tact that OUnor h88 !

detennlned your position In

lonldtude and latitude won't be
obVIous, It wiD Just teU you where
you are or how to get to where
you want to go.'
Dr Durret~Smlthsaid: 'Charges
wW depend upon the level or
service. Directions to the nearest
pizza place would probably cost
about lOp. J.l'or an AA or RAO
member who waa lost and had
broken down the charge to locate I

them m1lht be GOp.'.Technology

cODSu1t.anLa SclenUftc Oenl
orHarston. Cambrldgeshlr,
already produced a protot]
and potentlallnvestol'll are
sought to develop the devl4
commerclal1y. . -
A Cambridge Unlvel'llity
spokesman said: 'We have I
hope there are companies.
individuals out there who c:
bring some or their know-h
bear t.o get It t.o t.he markel



of the low cost of entry. Dullett·
Smith predicted that evcry hand·
set mlnufacturer would providc
GSM Cursor functions. although
it will taIte time for eunor base­
stations and services to be tolled
out. He added: -n.e uae of CSM
Cu"or in cars is very attractive.
Malte" can provide a telephone
with the car. which is also a loca­
rion ~tem and in-car navigation
~tem at no nUll cost. ft

In-ear navigation systems are
clUl'ently based on GPS. -but
theyare a10ngWl)' from the pock.­
etofthe volume car buyer,ft com­
mented Dullett-Smith.

Sof'twIN IIIIIlIftcatIll
~Only numskulla would want to
try llld integrate CPS in a CSM
handset. It would cost at least
$100 to add the hardwan: and be
a large battery dnin.- said Duf·
fett-Smith, AlIa. CPS offen poor­
er ac:euracy and reliability in Uf·

ban situations.
In conuut, CSM Cuner only

requires a modification to the
soCtware in the liandlet. Because

buestacons or altering
the CSM signaling. it is
possible to o:apture a por.
tion o( the total traIIsmit·
ted signal received at the
mobile handset. This is re­
transmitted to che Cuner
basestation, where it is
correlatedwith the signal
as originally received at
the Cunar basestation.

The correlation deter·
mines the time diIl'erenee
between wben the signals

.! wen: received at the CIll'
sor buestation and the
mobile handset, wbich in
tum gives the distanell o(
the mobile handset (rom ....1lIYIIatIoa
the originadng CSM Early trials of CW'Sor used a

buestation, Performing this op- basestation set up in Downing
ention three times for diffen:nt CoUege when: Dullett-Smith is a
CSM buesations fixes the poai. feUow. Amodified bandset could
tion aCthe mobile. In fact. Cunar be located anywhere in about a
_ 12 &xeseo imprvvllaccuracr lo-eo 15-milendius.Sincethen.
andreducethenumberofCunor a protol:)'pesystem has been de­
~ons required. velopedwith engineerin,consu!.

'!'1'he avenge user doesn't tancy Scientific Generics Ltd.•
want eo knowwhere be or she i.- also bued in Cambridge.
they probably already know-but Some ofthe patena CPS holds
wbat they ml)'WUIt is a position. date hack tn 1988. Originally.
ing-reJated service." Dullea. OulTea·Smith tried to lind inter·
Smith said. He enviaiou the uaer est in a highly acauue system of
dialin, ineo a special semce positioningbasedon signal phase
provider and aslting for a map or measurement and AM radio
the local ana. directions to the broadcuts. He demonstrated a
ne&nU bank or aliat of vehicle navigated by
resaunnta. The serviee pop-music reception.
provider pinpoints the -It was only 18 months
user', cell phone and ago thatwe realiud the
then loolts up the re- CSM network was a
quired information be- goldenopponunity fora
fan: sendinl it over the lower·precision time-
CSM short-messaging measurement ~tem.

service.The iDCormation We see a market oppor'
couIdappeu u text in- tunity. We hope tocael
suuctionaoru a bit-mappeddiI- • product by the end oftheyev,'

_ play on the handset's LCD. The next step iseo~ capita
Such semces could be the and detemline the detailed hUli

stimulus for adoption of a new ness plan. DuO'eu·Smith is no
generalion ofsman phones, in- surewhetherCPSshouldroUou
car navigation ~tems and per- a service 011 its own, ill putnc,
sonal digital usilWlCS. One idea ship with ochen or merely aet'
is to embed the teehDologywidl- ali_oftheinteUect1Ialprol
in eItpe1Ism items. suchas~· erty'. ~Of course. we have bet
cles, to prevent theft. . talkingeo VodaIone. CeUnet, 0

angeandMercury 1·2,·1 (thefol
mobile-phone-serviCfl operato
in the United Kingdom I. But,
want to roll this out with CSM
quicklyu pouwle.ft he said. -~
are also talking to the mal
handset manufacturers. They I

being very forward·thinking.
are the ainUne providen. They
know that their core busin.
voice service. is topping 0

TheyWUlt to find ways of Idd
extra services.,.
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In the cueofCSM handsetpo­
sitioning. Cunor UNa a see­
ondary network ofbuestuions
in fixed loc:alioDl, which an ef·
fectively dummy handsets. Widl­
out addiag anythiDg eo aUong
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and to further develop the
~tem.

So far. Cuner has been
demonstrated with the
Global System for Mobile
communications (CSM)
network in the Cam.
bridge area, but is applic­
able to aU cellular tele­
phone ~tems, Duffett­
Smithstressed, including
PCS-1900 and other per­
sonal communication sys­
tems in the United States.

Thetechnologyisbued
on radio triangulation. A
prime advantage of the
Cunar system is that it
uses the same frequencies
and signals u the normal
digital IJ'aJlsmisaion-in thecaseoC
CSM. at900 MHz. The triangola­
lion tee:hniques ue the sameona
DuO'ett-Smith baa used u a ndio
uaonomerml_diauntplalt­
ieswith multiplendio teleaeopes.
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By Pete,. ClarIce
CA"IIUDGE, EIOC\,A/4D - A Cam­
bridge University radio as­
tronomer Itas designed a ~tem
chat allows a digital cellular tele­
phone's position to be deter­
mined to within about 160 feet.
The ~tem promises to enable a
varietyofservices to be oll'ered to
ceU.phone users at low cost. siDell
it does not use expensive global
positioning by satellite (CPS)
techniques. nor does it require
hardware changes within hand­
sets or existing basestations.

The inventor, Peter Dull'eu­
Smith. c:allsthe~tem~Cunar."
With help from the university's
investment urn. Cambridge Re­
search and Innovation Ltd.
(CRIL), he has formed a compa­
ny called Cambridge Positioning
Systems Ltd. (CPS). with himself
as teehnical directOr. eo hold the
patenta, liaise with serviCfl
providers and handset maken.

Cell phone positioned for new services
U.K. astronomer devises navigation scheme as low-eost alternative to CPS
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Wheil y··'.our~·mobile·,·phonecouldtill.;"~iI::'WIife':tO'~'g·· o. ;".1" _':
;. ·t •. ••·... '1.. .',' '_ . . '. ;.,' .•.. .- .. ',. .•... :._ .• : " '.' , ,. oJ .• "";.r' ...... _ ••, t. ,". . .; ,'. ' .•. r\·.'~~..""".,·h,\~,,·. . ';'. ~ \ ~'~'I ".. ". ~.,.:"\' :'. ",-.~-t ,"'~ ·~ •.t..,.·.tf;.I~O'; .. ,~ .• ~~'.·•• 4 .• ~II4.,.'..•. \.•">'f-t~f :!-:;~"~'~~~'\"""";':""'i' .J .;,~",_ ,: •• '---'1~ .. ;.
~.~".~~~t_ '.;,.. 1"" If' • t' ". . .: ......'... .'~; r .. ' i,'::' :.~_ ...~ -,..{••'.... ';"; .'.'~""."'" "J •• 1"-.· ',"1\ "'. t' ',,'. . :',... .. '. " :..~~L· OST? .Or· looking fOf' a:'~ ing"advantagecof the:~signals:. whereabouts of-the phone is they retrieve. Cambridge .

.;.~ 'bank? ·Your.mobile tele-':~: t"at are'Constantly being sent only the beginning. ::, 'Positioning Systems is show­
::: phone could-soOn.be teU'-': t betweeni:thercellphone ~and"-:i,"The 'average user doesn't ing its demonstration system:

\': iog you where you are,'thanks·~t nearby.)lDt~ae.· Th,e:phone:'.want to know where he or she to' network operators, cell·;
:'.',;to a clever:trick devised by a /c8nnot:woikout itsl position: is"':' 'they''-probably already': phone. manufacturers, and:
~~~dioas~nomer; .(;;,1-" . :~ODitsoWDiitneedshelpfrom';:know," says Duffett-Smith. service providers. The same i

.'.···TheCursor '.system, ·.anearbyCursorbasestatioo.···:.,What. they may' want.. howJnetwork could be used by all:
.' invented by ·Petet'Duffett- ... Eaeh' signaI.J(rom·-'a ·;tele- ·'·ever, I is a map of the area, four digital cellphone opera-:

<.:~ Smith of Cambridge Univer· phone base station' is" picked directions to their boteI, or tors in Britain.
. ,', . sity, lets your phone figure out up by the handset, and a frae- .'. infonnation about the nearest The system also provides a

',- your location to within' 50 '. tion ofa second earlier or later Chinese restaurant. ' , serious alternative to Global .
.. 'metres. As well as being more , by the Cursor·base·station...: The cost of building a Positioning Satellite naviga-;!'iJ ,precise than satellite-based The handset's distance from national network ofl,200 Cur-" tion systems. GPS uses a net-:

.•. navig~tion systems, it is also . the.telephone base station can ' sor s!a!ions would be arouJ.ld : work ?f sate~l~tes built. b!, ~e
IIii.:.!' consIderably, cheaper,then be calculated from the £1 million, says Geoff Moms,' American milItary.' .

. because it· requires only a time interval. between the chief executive of Cambridge The disadvantage of Cursor;

. small' modification to digital.· two.' '.'" Positioning Systems, the com:' is that it is not a global sys',
, ,mobile phone software. By doing this three times, pany set up to exploit the Cur-·· tern, and can be introduced'
, :The system' uses radio tri- the position, oCtile handset sortechnology. That could be only in areas that already:
angulation to calculate the ,'can be determined by triangu- •recouped by charging users a have cellphone coverage.

, position of the handset by tak- lation.' But figuring out the . premium for the information QIts.....
• _', J • _. _
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